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EXPERIMENTAL 


The  exporlmenta?.  work  on  the  determination  of  ix  citation  of  atom* 
by  ilactronio  in.  act  and  by  atomic  intact  was  '  onfl  tei  to  electron-helium 
end  halium-hcliur.  impacts. 

Rather  extensive  excitation  neaourettntc  '.ire  tale  on  six  families 
of  helium  energy  levels  studied  by  the  cocervs- Lcn  >f  radiation  from 
then  were: 


Family 

Principle  Cumtra 
Humber,  c 

Singlet  S 

4,  5,  6 

Singlet  P 

3,  4 

Singlet  D 

4,  5,  6 

Triplet  S 

4,  5 

Triplet  5? 

3 

Triplet  D 

3,  4,  5,  6 

These  measurements  of  apparent  excitttiors  cros  t  section  were  made 

with  electrons  oi  energies  varied  from  0  to  5CC  electron  volts.  Pressures 
-3  -1 

ran* ad  from  1  x  10  Torr.  to  2  x  10  Tort,  for  thi  aore  intense  lines 
_2 

end  down  to  10  Torr.  lor  the  wanker  lines.  She  m;a luretaenta  mads  at 
the  lower  pressures  yield  data  on  the  excitation  of  helium  by  electron 
impact  while  the  data  at  the  high  pressures  girea  i  if  crmetlon  on  collision 
cross  sections  of  excited  atoms  with  neutral  a-. ora  :.n  addition  to  infor¬ 
mation  sd  electron-atom  collision  cross  sections. 

Results  of  excitation  to  the  4*T>,  3^D,  and  4%  o;atee  ara  printed 
in  THE  PHYSICAL  REVIEW  128,  1749-1753  (Bov.  15,  196:1)-  this  article  describes 
the  intereating  features  and  processes  of  transfer  of  excitation  from 
the  singlet  P  states  to  the  singlet  It  and  triplet  0  states  via  the  7  states. 
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Another  transfer  phenomenon  showing  transfer  into  th;  triplet  ?  states 
f-.-or  the  singlet  D  states  was  presented  et  the  Gnseo  is  Blectron5.cs 
Cioierar.cn  held  at  Boulder,  Colorado  oa  October  10*12,  1962,  paper  J-l. 

A  3i cond  publication  entitled  "System  for  Processing  aid  Re  <rding 
E:rcf. Cation  iAir.ctioo.  data"  appeared  in  THE  REVIEW  0?  sCIKKCIFIC  XNSX8DMBHSS 
3:i,  1089-1094  (Oct.  19625.  This  paper  describes!  5.n  detail  tho  new  automa¬ 
tic  date  processing  aud  recording  system  uned  in  the  analysis  of  the 
excitation  date.  Tna  nev  system  ii  capable  of  prodr  ting  data  faster  and 
of  totter  ovality  than  the  older  manual  method.  Fur thamore,  it:  has 
allowed  vts  to  extend  our  measurenfinte  to  many  c..e;gy  levels  which  pre- 
v’oi  sly  wore  inaccaasable  due  to  their  lew  intensity  light  yield.  As 
the  dt:tf;  on  these  levels  becomes  more  corpiete  they  will  be  published 
l.i  scientific  journals. 


THKOfiEriCAI, 

A  CKr.thod  for  the  calculation  if  inelastic  cross  section  for  an 
electron-atom  collision  under  near-resonence  coiuliti or  has  been  developed.. 
By  r.canr  of  the  standard  partial-wave  method,  the  3c  hi o ©.linger  equation 
can  be  reduced  to  n  ueri.es  of  pair  wise  coupled  d  lfl ex  serial  equations. 
These  coupled  equations  arc  solved  by  en  iterative  procedure  using  the 
solution  of  the  corresponding  exact-resonance  problem  as  the  zero-th 
order  approximation.  Tills  method  has  been  applied  to  the  calculation  of 
transitions  of  the  type  uS  nP  (£S  *  0).  In  uho  cate  of  2*S-^2*P 
and  2^S— *  2^P  transitions  in  He  atoms,  Che  partial  cress  sections  calcu¬ 
lated  by  tills  method  approach  chose  of  Born  approximation  for ^  >  12, 
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but  are  appreciably  mailer  for  less  than  9. 

3 

Analysis  of  the  population  of  the  4^-D  and  4s  c totes  due  to  colli¬ 
sions!  excitation  transfer  from  the  n^T  via  the  at  v totes  have  been  made. 
The  atom-atom  collision  cross  sections  were  calculated  by  applying 
Stucckelbuxg'o  method  la  the  sane  macner  as  out:  previous  work  [“««* 
Fowler ,  Ann.  Fhys.  15  ,  461  (1961)J .  The  results  of  Che  theoretical 
analysis  of  the  population  of  the  4'4>  and  4^D  otat*-;  agree  well  with 
the  experimental  value  end  provide  strong  support  to  the  multiple  state 
transfer  process.  This  work  has  bean  published  la  the  PHYSICAL  REVIEW 
along  with  the  experimental  findings  (see  the  previous  section)* 


GRADUATE  STUDENTS  INFORMATICS 

1.  During  the  year  two  men  working  on  the  project  of  eixitatlon 
measurements  completed  the  requirements  for  the  K.S.  degree  in  Vhyslcs. 

Mr.  Harold  Heat  is  now  working  as  a  research  physicist  with  Minnaapolls 
Honaywell  Regulator  Company,  Minneapolis,  Minnesota-  Mr.  Richard  L.  Etantc 
the  secoud  graduate,  is  employed  by  Autonetica,  Division  of  North  American 
Aviation,  Inc.,  Downey,  California. 

2.  Three  physics  graduate  studento  are  currently  engaged  in  the 
experimental  research  work.  They  are  Hr.  Frank  Miller  and  Mr.  lay  81am, 
Fh.D  caodidatee  end  Mr.  Ronald  L.  So  talk,  an  M-S.  candidate.  All  are 
energetic  men  devoted  to  their  research  and  academic  goals. 

3.  Mr.  ileal  Lace  has  been  working  on  the  theoretical  aspect  of 
this  project.  Mr.  Lane  received  His  K.S.  degree  in  June  1962  sad  la 
currently  working  toward  his  Ph.D.  degree.  His  M.S.  thesis  deals  with 
the  problem  of  electron-atom  Inalnstlc  collision  under  near-resonance 
r.nr  HI' ion;  , 
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